■Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-320386 
(43)Date of publication of application : 21.11.2000 



(51)lnt.CI. 


F02D 41/40 
FOIN 3/20 
F01N 3/24 
F02D 41/38 




(21)Application number : 11-252799 


(71)Applicant 


: MAZDA MOTOR CORP 


(22)Date of filing : 07.09.1999 


(72)lnventor : 


SAITO TOMOAKI 






HOSOYA HIDEO 


(30)Priority 

Priority number : 11062755 Priority date : 10.03.1999 


Priority country : JP 



(54) FUEL INJECTION SYSTEM FOR DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To adjust catalyst 
temperature conditions without causing degradation of 
fuel consumption and a sudden increase of smoke in 
diesel engines which are provided with a catalyst in their 
exhaust passage and with a direct fuel injection into the 
combustion chambers of their cylinders. 
SOLUTION: A catalyst absorbs NOx under a high 
oxygen concentration and releases NOx under a low 
oxygen concentration for NOx reduction purification, 
whose conversion efficiency is low in a non-warmup 
state. A turbosupercharger supercharges intake air by 
means of an exhaust gas. In an accelerating engine 
operation or for promotion of a catalyst temperature 
elevation, a basic injection quantity Qbase of fuel $ 3 s 

corresponding to engine-required torque is injected from each injector in three parts near the 
compression top dead center of each cylinder, and concurrently fuel injection quantity may be 
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x^z, tziz, mmmmm^mzx ^owmm^h 
fix . mmwfinmmmm*?* ti& frxiummt 
#tfmtxfrt>d:izffi<iX'cowimtfm±zti. mim 
m>m&hixxmmcoi§&imti s ±.m-^h. ztuzx 
0, mmi o^w^jsi 4<Dmibmmiz. mn<om 

[0047] fft£JS2 2co^HJ-eii. 19*^2 1 CD$£BJ 

kjsvvc, mtmzttLxmteZii&m^comTcm®. 



Z(T>ZbX\ 0"Rfef. S^c7)#-fWi: LTNOxjf 

mmniBJgMZ&tb&zttfX'Zh. z 
<nx o %M7tmf&ttcr>mmz x zftrnw^t mzmzm 
2 1 cowmz x 2>mm<o&w l {&m®%:t £ mmizmz 
;t*>ti h<r>x\ mtmzx h®%mm.m:z uz 

[0048] mm 2 3<7)WRX'\,t. ^.VVV<r>%m\ 

mmmiz&tix o izmsLZtitzmimmt , t»4« 

LX . ^vvv<nm&mk$h bbhlz, $mwz& 

£tiz>mmm£itf$.tt*®MLx , s^^^-^w^ 
Mi»4«*f$ijffli*a«, «m«st#tc«fcs«m<7)«it 

^■MlHliS:^ii^S-a:-2»*\ X(i^4«*f#* J WtT*»4> 
[0 04 9 3 i^Mfta-CW. xyyyoiHIKtffCiMtf* 

j^fBR^swkjs^^Bf^auui, t . mm 
m\w*mzxvffiEmw&'*ii>tix. tmmttoftm 

tbhixx, mm<7)-&j&tfm s ±.&^-&. ztuzx*). 

mMiz^xm<m^mm^it?> 

[0050] ft*JB 2 4 tftfHHTJi, ft^« 2 3 «0%BJ 

&£mk&m^®*ffit&hcr>b-?&. ^tr, ^ 

[0051] mm 2 5 crmwx-i*. mm 2 a <?>wn 

fijiLh. >a«L^i:^. &-r. mmmmm^mzx*) 
W5EMm#ftbtix . 3m%®M<?>ttm\s\m<r>m*.miz 
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m&<ftozt&x%&. 

[0052] mm^2 6<r)ftWXlt. zyy'y^Srt 

mmi. mmmmmm^mz. mmmtt#iz£& 
mmcomm^%f^cr,smiM^3&mx'mmmz^m lx 

ft5i>cox$)~?X. x>^'y^JnaaiSKff-«. 

mtxfrt,mzm< £xcr>mmzm±zi£&frco'j?%< 
[0053] zcom&xii. xy»;ycDMfflP*fc 

mmmmm^mzx'oniEum^nhix. mim 
%<7>ftwm%.ii s m*?zti&i)\ xnm\mmm s mtx 
fr^mzfflKixcotmtfmtttix. m^&ijRWt 
msjgtmtb btih. ztuzx*). m&m 1 2 *?mim 
1 e^mtmmiz, mm^mt^m^m^^mx 
zmiL%tft>. ?-xm&Miz£&i&%cDm&%)gkt: 

[0054] 19*^2 ko^wxi*. iyyy^urt 

msmzwis x 0 \zM£2titzmmm$i#t . mmmi 
tit? < — fe'/i^x vis><m®mmw*mmt'th . 
mz, mdmmttmz±hmA<vmi*%mv>&.m±. 

-ft^j&mx, fr^2mzftmLXftom$Lh-?h. 

%><. 

[0055] wmi 8co5|BjT(i. x>yy<o5Wi 
Lt\ xyi/y<7)P^O-^fri&$U&JcS»&£tf&#^ 
xy^'yo{£m^W?i«ft?tlIIJ: 0 l>tt*-r£ <k a «;©J 

sp-^&fcttfc, mfecoiB&$jm&mmzt5^xmm 

tzmv. wiimmmmm^mz. mmmmmzx^, 
minmMzm5comm±tt&&®x'm%imzftm lx 

ft 0 t cr>Xb -5t. xy i? y tflnff emsgoffiftffi 



[0056] £cO*Sfj£t«i. ^a^$<iffli¥a«=ct OP 
smssMMm^mifflmztizztx, m%<nm%im^ 
^m^mz^y^y^mn^mxmnnmx 0 < 

ffl#W:«ft^l^t'{i£^<Di&A4S:+# 
h#t#£. 

[0057] £tz. -®.mz. iy v'y^/fSiOiSm^ 
^T^£«&#^ti«^i:#;t£>il.?>. ZZX\ Z\co 

ztiizj:*). m&m^wAmmznmmcotc 
fr<mmmm.izmti%^j: 0 &*&izm±z ^x . ^ 
it^o y -y ^-fk^ea-r i> ^ * - 9 mx & ®mt& z. t & 
x*h. tfri>. zcom. wmmm^mzx oaiE 
®m&fthi\x. 3mf4«mv>ftwm?!wm*miz£-? 

mffi»i-&zm&zitx^x{>. NoxSfaj**s^^ 

[00 58] 

[ wmmmnwm ] ( dhi 

Jfe^® l x i — fe'^xy >-'yco^fi«*raia act) 

2, ••• ( 1 miM^-th ) £WU •ec ; D#^2F*l(C 
ffia»^"«g{CfXhy3*«#$ixTV^T. CKOtfXh 
y 3 d: o T#^(§S 2 4 iXT V ^ . 

i2ig$ ^ %%m*<w?f\%wm9 a ^yrxmrnym 

Silt. ^M^4{^mK£*S«-|>J:?tc3r- 5 t^ 
S^(c, iSLiwy^yiW-^^^'v 

•TSTKia-fe y? 1 8 *>'IS<t <iiit v . 
[0059] Mia^ yxx^-^5 ti«£E<7)^2rSi. 
I>*jl^r7^y^-/l^ (#ES) 6«c:S^$iitv^T. 
^coa^tyu- ;i^6tc{i. rtgpcoME (a^yu-tl- 

&) zmiti-?z>&n-tyy6 S itfm&ztix\^kti> 

^Siitv^L. ^Wl«iEtt^y7-8(i. E^3-iry^ 
6 a i 0 ^ttS $ ilS 3 ^ y 6 rt«j|»ffia*Bf«fl[ 
JjJLh(c«^p§iil»«td(^»rr^. ^9>-^«i7 

z<r>9?y9ft-tyy9te. 9?y9m7cr)itm 
izmiti&m&myu-h (g^tr) t. *<mmiz 



(a 0 ) 100-3 20386 (P T^WO -5>8 6 



[00603 *fc. 1 0lix>^>l«Oj|BttS4te*fl, 
T*0, dcoi&^SiS&l 0<OTSfWWBi. H^L&v^* 

«3i»l Olcl4±SeWA»4>Ta[«t=l*l3&»^-CJHfc:. i> 

2KJ: Off*8L*:!RSiv£?fc23]-f £4" 1 3 

k . ©SwISS 1 0 agfnfifX&tt&fKUK 0*1 4 k 

^^vn'/KT^&O. fta«EGR#24i|5|«, 
?4<*7 7A 1 5 tetter*-* S**ftfflM»ffl 
1 6{cj; OfSSBSfiSClkT, ^HU&WHff 
£*i*J:3l=&-3-Cv*6. i!yi£©|RJ£0#l 4<D 

[00 6 1]—*, 2 0l±#««2<O«S«a[4*»<?»»* 
£*KB*-*8Bl61Kt\ £<0*«1»2 0<at«WMWi 
#® LT «i«iH* Lfci. Mci: 0 »AA 2 

(BKW) fc. «S«ttJ:»)E»B*n*^-tV2 1 
k. SW+cOHC. COat^NOx^S-^-fk-tSMIK 
(fWfcW) 2 2kaWERS*vCV**. 
[0062] fifeMM2 2tt, Iftfrft (j^HOSEa* 

*yT£^-httkUCjfl»$*rC*5 0. 5MI 
MiiCIJe^Ptai/DyWRhfcBafc^Mfl 

[0063] 2«, »«+WlBRiM6W«v> 

k 6 , HP 4 coy-ttmgMlttf U - >3t»t> k 

SfcNOxS:«»1M-&-:fiu Btttt£4 0¥J&tt£JKJt 

ZCOX o^NOxc7)©iR ■ ;S:tfiftMB{2JiS$E2 20?SS* 



fcJ:*#*+ONOxiM3»iW2 5 0* C-^4 0 0 

S«t<SO[gV^tta«2 2<0*lg««)S (*St£KIB) T 
«i, affiW«Tki:t»«cNOx^k*i.S3S«cffiTLT 
L4d. *fc, M«E2 2<0jttK«J||36*4 0 0* CJH±r 

t no xaMtJWiiaatfc* 1 1 t fcirrr a . 

[0 0 64] S&C. lteiHK2 2«V<U^Batt J F 
fcli. Sm+<0NOxJ:>3fc«atlfiflSIII s 
Ox) «ri8»l/M-^kv*3«rtta'**. zcotztb. m 
W*3i>i?>*4 MzG*.1\tVtm&St (S) «eL 

xmti&tiht. co^tf^soxjifjia^'u^Am 

^o©*ft<7>Ji*k k t> fcftl!&2 2 
fDNOx fURttlfeWST-*- * V ^*>«9> S 8HW**&*»£'t" 
4. -<7)®«L^SOx5rM$-^-S»7tftfC 
II 1)^2 2 fcJSfSSftK (flttttflM 5 0 * C ) Jilk<0 

[006 5] ft. Mf5Wi2 2{c*3V^-C. TOGftttlX 
Ja"FC*6ik* t »*U^. fifld^'U^ABatc 

<07W 'J Xl&%±M&&<?> i ■t><?yj?%:< k t>— 

^-K-hWkL-r-fe'Tj-^-f h£ffiV>T£>J:<, 

izimmmtrnmcovx-hmtLx. r^-rxa 
■tvrzm^xbx^. ncMiR2 2 k u-c 
tt, ffl#=«oa^iS{cTyu5 ^-fe y r* J -»f sK- h»k L 

Pt, oy^ARh. ^^^APd^cO^JKk, X? 

y ^AKf^r/w y ^JS^<y ^ab a^cor;^ y 

[0 066] B?ie^-t'y2 2*>^>^S 
^-^jg*&il25(i. 03^-rJ:3{c. ^-t>2 1 
S:lR^4^-t'y^2 1 aCi^-h>2 1 a<7)£ffl 
iffltfX 0 lzm$L<D7 7772 1b, 2 1b, -tfRf? 
<bix. ^#7 5 7/2 1 bj^^«[K<oyX;MSrffiW 

(A) ^^tS*4«J;3<C[HllH-SVGT (A'iJ77^ 
hy-^--"K) -C*&. ;<^)VGTO«^, 

(a) IC^fJ:^:, 77772 lb, 2 1b, —S:^ 

-try 2 1 (c^LJ^*[6Ucr6]< «fc 3 fcteswrc/x^ 
»rffi« (A) */hS<-riikT, miftateyjv&^x. 

h. — *, (S]ll(b) fc^-Tidts 77772 lb, 
2 1b. -Sr-e«05fe«* s ^-t'>'2 104M>(=Al< id 
K&att«t-C. yX;HBrBS(A) &**<T*Ck 
T. S^oSM^^v^xy^VicoaHHS^TtiS^^ 

[0067] MIS^iiSS2 0(i. ^-t> 2 1 J; 0 fc 
±SE{i^g|5fii-C, W%cr>--MZ®L%Wlzm. : 8&Zit&W%, 
i» (OTEGRjlS&kV^ ) 2 3<7)±^mz^m 
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ffiRSJvCD*. Cl<7)EGRiiK2 3^TOT±©^ 
D# 1 4 <fc 0 iT»7>iaM& 1 0 (C^$iXTt3 
0, ^£OEGRjlSS2 3^4'OT8iE^ , 9W±, BUS 
KKf^^^ftff^t^WS^jinfLSITO* (WTEGR 
#fcv>?) 24#ES$*mvC, #E§viS&2 0<0#m 
tf)— SSSrEGR#2 4^J: D^fHS5L&#^pR£uIi8 
1 0 tc3S£$-£ o K&o-O^. 
[00 6 8] HtTieEGR#24(i. H^L&^###:# 

J ?y ; 7J±2 4alz£K>Wljrmzm}}2tlX. EGRiiSg 

7 5 A 2 4 a WiJUBiSS 2 7 
d?)ftBl&2 73&*mffi!6iJfflIffl<0«fflE#2 8S:^L-C^ 

(ftffi®) 2 9fcSM*S*VOvC, 
«E5#2 8*if^^EC U 3 5A^c7)$iJBI«^-(*«J:-5T 
MffiiS&2 7SrS3iX(Sig8Ff-ri>^tfccfcO. EGR# 
SB»mE**PSEr$*vC, EGR#2 4*J|BfflfPiftS<tS 
•fc-SfcSr^TU*. EGR#2 4(^)#2|s:#:OfiLg 

■& U 7 h -fe 2 6 *^(t 4>tlT V ^ . 
[00 6 9] m9i7-Xm&m2 5CD7 7v7"2 1 
b, 2 1b, ■■■lZi>EGR#24kmmz-7''( J ry7J* 
3 0&W9m?t>tlX^X, *£EHWII*»iat#3 lfc 

x *) y * *?y y a 3 o {cf^ffl-r-i»ftffi* s iSfi5$iX'i» z t 

T. 15157 5 y 7" 2 lb, 2 1b, -<7)f£»mrt*ffflS5£ 

[0070] iwia^ y^x ? * 5 , mmmtetfyr 

8. «R^&9#14. EGR#24, ?-tfj®S&fl82 5 
c077 772 1b, 2 1b, •••#tir?>'ha— /kJL- -y 
h (Engine Contorol Unit : OTE C U t ^3 ) 3 5*> 

— 3tu C1C7)ECU3 5Wi, 1trfEffi^-fe^6a*^cO 

77a-feytl i*»4»coai73«^t. *?S-fey9-18 
*»S>oatfJ(i9fc, EGR#2 40U7h-tyf2 6^ 

^tt7jm^b.mm<7>mmmiz&z>m^L%^T7*: 

iWTlWMtta. (T^-te/MPfiJg) *W£thT9*L}V 

x^&. 

[0071] -etx. -< >it*?9 5<?>mnz£hmm 
mmmwwbixx. nmm&^mmstmmm^ 

yiSyicvmfctf.BlzfctXfflWZti&bbhlz. flffi 

COf^ateiSlRA^ficoSJffllfc, EGR#2 4<0f£iS 
fci6»JRaB6**WW»i:, ?-#i&&*82 5<07^:/ 
7*2 lb, 2 1 b, ■■■COimfflW (VGTftJffll) ttfft 
tetihXr>\ztc->X^h. 

[0072] mmmmm) mtbmz, mmEcv3 



*vo*4. -eu-t, mmt. T9 ^^^^32^ 

•t >"tf9 frbcoftummzm^xmibtcx. y : Jy®& 

Kkizm^x. mmmmmMm.-rvy'fr&mmmm. 

mymv+rt> &\zx oeitii?^^^ yv->vmnb\z 
m^x , #-f ? * 5£0ffljigB$^ ( n#B*ig) a* 

baset LTt «tV». 

[0073] mrlBcOi p «d»««*SPWMtlW«C J: o 
t\ lyj/'yi^SSW (xi^wvc/^Rifi 

ffim4izntt&¥-i%mgmt&fr%')v-y (a/fs 

18) «rttJB-C3W6S<ift. -«r*>^. xyy'yi^B 
* h 5r T 7 -fe;Ma£ txyy' y mfgR fc (cS^v ^ 
iEii(^aiL. *(DBmh;l'7\zttmi-Z,-ftSmL<r>$; 

tt%mmizmtL%^£yizvx^&<7)x; *memf 

;Hmg-fe y -9" 3 2 mf 9 y y 9 ft -fe y^r 9 *^*x y =Jy 1 

[0 0 74] dOHJfe^^Tti:, xyy'yi^f 
^iaSS 2 0 fcRJtfcftWS 2 2l:iJltl.NOx ©JRS^ S 

st^tc zti^zmftZitxMmcommz®'{g.2it& 

-f&tkhlz. H4 (b) (c^-Tctp^. tt^^^fiio 
JE«g±5E^[ (TDC) ifi^TO±tffiqtlt (OT±«ftf 

Zit&Zklzl:*). ««2 2*»6lWRLfcNOx*ttaj 

mmtuo) . raa (b> tcsas-c^f j^k. n 

[ 0 0 7 5 ] * LT , *fMB<0»a»»U. MKMJSE2 

ffi±5E^ufi«Ttfe±i«M^3[lIfc^SiJLT, SV^te^t 
raPi^^ttTfl oZb Izi. 0 , *«E*aVSK«aK* 

[007 6] JjlTtC, Huf5ECU3 5{Cio{t?,. >f 

x 9 9 5 iz x hmzmmmemfmmz^xMikm 
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(cia5~ia7{c^-r7o-^-^-h0(c?{i-5TiKBfl-r 

[0077] trf. m?M5\z^'tz.9-Yik<r>?,T--v 
rsAitcfcwc. tyyfftim, x77n-tyt 

U ^<XT yTSA2{Ct5V^T. T^-fe/^S*^* 

StMQbase&ttA&trfc k t> fc. *c0i«fB«l8ITbase£ 
WflaeLfcVyT^fellfrjitr. £cOR8*fBS8Jc7)-?>y 

ttfc-t ZXolZ. £*tt&MMMtf!l TbaseJiX V i? V* 
[00 78] &vv£ x Xf77SA3t(l xyx'y* 

iaTwsqftj&jcaTwoj: o tttvvraf awiaw* . i^as 

S^Ki§TwO(i:i!idi2 2<o*WS^fcttJ&*-**ifrea 
0,xy ^'>-^cfiTw* i ia^7KjaTwO iHffi^YESt 

»ntr, XTv-rsAAizmAsX-. imoxsm&v&tt 
^■zMz^mm^mmm^n a £ 1 5:st7 7/Fp 

**V\ZLX (Fp= 1 ) . 07<OXr-/7*SC KCit 
tf. XV^'>-l^rai&«jB#{cS4«2 2*i*lg 

Jg£iS£>T. *BSE2 2<0^«*BI&J:dKLTV>4. - 
3r, x>-^>*fflTw*<tS^KSTwOJa±<w53:-3'rv^{f 

(Xf7rSA3TNO) . Jim2 2ttlS«ttSlC&& 
i:fJ5£LT. Xir-yrSA5iC:jttf„ 

[00 79] ;^f7rSA5Tli. MJ& 2 2 {Cfct-r 
4NOxcoi&iK»£«5g-t4. £«>«£«;. M^tfVPf 

««bi:*3vvcit3 <fc 3 iz-rtu&z < , aw*, xy 
5:^jelt. znmmknmg-mizm^^xNoxmw. 
•ca*i:iis&r4£fc«>*rifiTa4. *ut. «<*-f 

77SA 1 6 fc»t»— JtseMbMRjetfUSLh-CY E S 
^<blfXf 7/SA7 {CiS^ , ;mf77SA7t. 
NOx&ai$iIffll^fi : d^-C$>?.«Ii:$r^-r7 5^F 1 
**>\ZLX (F 1 = 1 ) . Xr-yTSA8{c:ittf. 
[00 80] ;^T7rSA8tli, M«£2 20*&g 

#m (fmmjc) £tf>mssi» w^ana 



«j:<. m^u. m&22CD&m<7)mizcm2oi,zi&m 
■ty-yzmix. z\cr>*>y-frt><7)iiijnzm^xm.m 
mzi&tt&xdizLxhz.^. aivvc. ^t7/sa 

9(CiiUT. Jt£LfcMI&^c#8^2 2<ONOx|& 

*tt«g«o®T-rs^ i rskmetci wan 2 5 0 - 

C ) J: *) hi&^ir^mtth. ZWMtfYE ST*> 

tut, fm2 2ii*.mmwgiz%^x^x. noxco© 

WXimiiii¥mtf1&TLX\,^<r)X\ XT77SA10 
fc*X/C, yy^Fpi^y^mizLX (Fp=i ) . 12 

[0081] -31*9. NOx©lK**^<& , )fcl!&2 2 
tt 2 2 **B»KJirc*n» .NOx OSfcttJ J: 4 MK 

£<ot*i=«, s.-rnmswrnmrnzsi^x. a* 

SSE2 2tf)#iBS:04«k 3tel/cn*. 
[0082] * . firi a* f7rsA9 tf^mrawaw 

UTU 8<Xf77SAl 2-PI4. fcflHfcOOlSl* 

-fvffiTi £4 y?y^yh-T4. Wi^x. xt/TS 
Al3t:tJ^t. ^eogfl 1 ^ -f vffiT 1 L>t 

*5NOmtfXf77SA14CiA. J»«a4<0 3 F 

StfiQbase£**aiE-r48mtf*«iEfiQc (Qc=R 

i) **fcjeLT, m6(D*.T v7sb nzmts. 

[0 08 3] ttfo-h, Milfxr^n- fey-tl lco 
tiJ7J*^*^^ix4©A^M«(C*^V^-C. £C0©A^ 

IBXT-yrSA 1 3«H©)5YE SXfotltt. NOxfe 
a^Sr^oWra^TL^cOT, Xf77SA15T 
^f4iM4lfIE»Qc$r«{cL (Qc=0) . Xf77SA 
16T7 7^F1S:^'JTLT ( F P = 0 ) , H6C0X 
T-/7°SB UCjitf. 

[0084] otO. NOxiJSIRM*^<^0«!l!«2 2 

2 2**WWRJBT**itf, NOx»mW»lcj:»)»iHBS 
2 2*^NOxS:S!cai§-<tTjl7C?f-ft-r4£ ktefci 
0. SMS2 2<?)VyU yi'x.$:m&£oizLX^2>. 
[0085] ttz. fr!B^ 77 SA6tfiV»T, NO 
xiRiKi<7)*t5gffi#!&$aiJ: 0 t/hSv^t«^$ixTil 
A»f 77SA17 -Cli. 77/F1 WKJBt¥!lSIIU 
T. ^V«®TYES^(iK (Fl = l). NOxJStiJ 

SiJfW^+^co-CBJrlEx^-yrsAS^iio-^r. ^7 

ttJBTNOfc&tf (F 1 = 0) . NOxJSclUSiJffllSrffd 
iHtti5:iW, M<Xf77SA18TSl^>f7 
<!Tl$rU-b-yhL (T1=0) . g<^f77SA19 
•C7 7^F P Sr^'jrLT (F P =0) . H6»Xfv7 
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S B 1 fcjttf, 

[0086] m?M5lZ7f;-tyv-<7)X s r"/7'SA 1 
0, SA14. SA16, SA18{:lV^< 16C^ 
-f^D-COXx '/7SB lTli. 4-JS(i, fl4&2 2c08£ 

Jw^soxiaHisjs^-*. c«o» 

5g imflE^T y 7* S A 5 (efctt.?. N O x WMmcomfe t 

Hmzn\K zcvmsmmzm^s^x . i<^f7rs 

B 2 Tti . S O x ©5**;W>l£5g LfcBfSfflJaJi<?Ma 

c^figgStti, NOx©JRfi^iS*iJ{c=5rStT^tfSg 

[0087] Htfie^T 7rS B 2co¥<J5£#NOT£>Mf 
xf y rs b i 2 izmts— -ft. fJS^'Y E ST*>il(fX 
x-yrSBStCit^ OTOXT-yTSB3 — SB 1 1 
0#XT-yr«c;fev->T, BfrfEll5<y)7 0-<7)XT>yrs 
A7-SA1 5fcH*fcLTSOxK«1W»«:fi-3. 

^•^*>.m^22^sox wMmw&mx& h t «e 
ztuxtf. so xMrnmrnz n owovbsz tz^-t 

»«!B^JIS2»^«*Tc2 5 0° C ) <fc 9& 

ffiWUf (XT77SB4-CYES) . 7 ^FpS;* 
ytfMiZLX (Fp=l ) Xf77SB15l:atf. 
[0088]^, *Hi8a«Tc^2^«iftSTc2m± 
(Xf77SB4tNO) , i&2*>fvttT2# 

M4c7)¥%W^fo»l£mJ: 0 1 U 

3 {;a«««St*QbaseSrti»ffliE^-|»^ii 
«MiE*Qc (Qc=R2^R1) (Xf 77"SB6 

-SB9) . frES2*-fV«T2#L*t*«T 

2o*«i"tsoxBffli«i»<o«»a**i»T-t*iHf» stria 

«*W»**|jEJIQc**fc Ltzmzy y?FZZ 7 UTL 
T (XT77-SB10, SB 1 1 ) . fW^T77 
SB 1 5J=«tr. 

[0 089] SOx^fl^ttW 
2 2^{bLTV^i:#i.^^|,%^TS>-5Tt. tt& 
2 2 <F>W&m&fo 4g*ULL. A < 3r WUf S Ox5: 

tCj^T. M^2 2c7)#aSr|l^-^. M&2 2<Dag 
WWSItfilf, SOxJMHIPK<J:91»&2 
2 S o x -£6 i. o iz LX v . 

[0090] Miex-f-y7"SB2fctjV»T, SO 

t. ^WtYES^If(F2=l)> SOxflttJS 

Mffli^^^^Tfrie^x 77SB4 izmts—u. *y 

«StNO^K(F2 = 0) . SOxffiagSHJPfcfi^ 
JHHTIi'SrVVD'C. i<Xf 77SB13tS2^'(7 
ffiT2£U-fe-y ht (T2=0 ) . i<Xf77SB 1 4 



T7 7^FpSr^UrtT (F P =0) , Xf77SBl 
5Kittf. 

[009 1 ] ffte^x yrSB9, SB11, SB14 
l:t<xf77SB l 5T'ti. xy^w^jDjISMEtf 

-t^ga^x y i?vmm<ryg.\m\zm^ ^xyy> 

1 <0jDaGlie«®*^J^§tlii{f , ^<Xf77SBl 
6T7 7^Fp5r5j->-^m{C-rs-^r (Fp= 1 ) % xy 
y'yi* { JIIIllK«®t^lWf. 7^Fp<7)#.li«: 
-ec^^^T, m7<r>Xf- vTSC Hcjttf. 0*19. X 
^>10Hnj*jnB«JBT«. MM2 20#SU=#);b^ 

[009 2] Hufexr-yTSB 1 5, SB 1 6^1^ 
t> H7tC^f 7D-^)Xf7 7SC ltli. £-f> 7 

5 ^ f v-tfi* yimtttpmvt h . - commit n 

0^^lfXf77SCl lfc*tl-*s fflll^YE 
S=3:^{jXx>yrSC2^jt^. a^^RtWMQbase 

•TS. XJi F 2 Wifixfrip^ y#c 

©l:5r-5ti^tmif, BP*>I4SE2 2*SNOx^SOx 

<oa*H8B'C£j'mtf . ^ii*«E*Qc = o 

ttwc. Xf77SC3t(t TwieaM'SStS 
Qt£33^LT, *ft«hJMWW«l. ^2^ym 
3«m««*Ql. Q2, Q3t-f!». 
[0093] «WC. X^-yrSC4ICfcV^T. Sgl~ 
IP3jra«!*l$J8ITl~IT3£fS5g-r!,. ^dT% H4 

( c ) izfjk-t x diz^mi »mmmm&mzm%mi 

mmUbasetmtXh'O , «<»2PMW«IIT2&^« 

Tfc-rtttfiv^ ^3iiaft]^TB#w* s ^offiji± 

Mi3 5* CA ( ATDC 3 5 * CA) J; 0 iilZfflHZ 

KzcotimtL^cDx-. zd%&xoiz. zmittmm 

®$L*mz.i£4 E~7 Hl< t>Wzm*>LX i> J:v\ 
[0094] M^T. Xf77SC5tti. 9=>V9i§ 

m^izm^xm 1 ^B#jfflmfc&^*:a^«?ij 

L. I«lt«f^{C^S^T#-oT (Xf77SC5tN 
O) . WBWitC&fttf (Xf77SC5tYES) . 

xf7 ysc 6izmA,xmimM£ft\,\ mimmmst 

i». ^<^.7 i -/rsc7r'<i:, mniz?7y?ftm^iz 
&rs\,^xtH2®Mmm , T2iz%^izi>*mfr ! nwiL. mm 

mn\Zt£h&X'&r>X (Xf77SC7tNO) . 
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C8(C^-C^2«W$rHfi : -ri». ^<X^-y 

7sc9, sc i oizts^xmmz'msmtimfT t 

[00 9 5] Oi*K ^^^Fp^^^fc^r-oTV^ 
(F P = l ) , m^Wiz-&t. 0iyyyi<o)$ 

-S. lgtlS#®<;:&^*:M&2 2c0^#{rFLT 
©SOxKKWWfcfTV* 
M^2 2coag*J+^(^<^rV>i:#. @ 

[00 96] ZtliZftV. MteXx>yrSC 

F P *>'^ 7 tfJSJ : $r -? t v ^ i: fUJg $ ixT iiX.*:' •/ 

rscntil 7 7/f i*»3f -cv^43&» 

SfrfflJW-*. £«0fflSBS»a«YES (F 1 = 

i ) ^<itfxf7rsc i 3(cittf-2u flW^N 

0 (F 1=0) =5rWfXf 77SC 1 2l3SLt,"?\ 

^fiMWES ( F 2 = 1 ) ^<blfXf 77SC 

1 3fc»tf-3u WBMSJfcPNO (F2 = 0) &£>ifX 

T77SC I8i£jttr« 

[0 0 97] BUieXr-yTSC 1 lXliXf7 7SCl 

2 cov ^-m*>TY e s t wjesfi-catcrtf-x-f •/ 7* s c 

1 3TIJ. fflWRtf±*»<0"MfB*»|lTL. lTTfc**i 

wsst*. ci^-c. H4 (b) (=^-rio{3. HtrtB 

[0098] MVvC, Xf7 7SC 1 4*5WC, 

Ls ■!Mtl««fc:$r4* , Cf*o-C (Xf77SC14tN 
O) , ISIt^tC^nif (XT77SC 14TYE 

s> . xf77sci 5\,zmA,xmm^^. mm 

*«E*Qc<0««*' -f > ? * 5 «fc 0 ttffi£4 
"S8t-f S. KXT77SC 1 6T'(i. »?7^ 

U Rt»fB*^{c^rS*T#^T (Xf77SC16T'N 

0) , msmmzztitf <xf77sc 1 6-cye 

s> . x^-,TscinzmA,T3LmM*n^. m^m 

izmmtx. Lfr&mzv?-y-r&. 

[0099]^^ 7 5^FlX«7 5^F2<0^'m 
*^^4t^{c^:oTV^Si:^ (F1=1X«F2= 

1 ) , m^&t&t. t-r^y^yi tf-htiaMm&xa 

=5r<. *CD±_X\ <DM^2 2(Zfc{tl>NOx©IRS^ 



h t » , X« . ©MM 2 2 <ttg?ttt*fc: ct £ tttBfiT** 

!@b£s*u fr^mm2 2tf+ftizis&tfmiz%^x^ 

hb£cr>\^-fiifrXhtil,i. x.y=Jyi<r>mm.4W 

ffiiftffitc^ Sid {c^««l*M^ii»«iE-r * i: fc 

[ 0 1 0 0 ] W. MEOJ; 3 lcJt*#^SmQc£ipJ8 
«M-t-S<0-C{i=5r<. —fi, Qbasei:Qci:£Jg.L-£;b 

[0101] $^>{c:, friexx /Tsc 1 is^7f7 

TSC 1 2XZtl*:tl777F 1 , F2* s ^7tt^iC^ 

5 ytnmmzm^ ^xm^m^mubss^^tzi}^ 

*WJL. Rtftf^W^^Si-C^oT (Xf77SCl 
8TNO) . vm«miZ%tU$ (Xf7/SC 1 8"CY 
ES). Xf77SC 1 9ici^T3Ei®St5rfirV\ 

m\msi&Qbase<Dmmi 4 y-j* ??5iz£ >omm. 
[0102] ^commmmxti. MteHsic^-r^n- 

<7)XT-vy°SA2lz£ T9^)Vmg.*Ly*r3 2mf 

?7y?&*yt9frt>cDiiiji izm^ ^xmtH $ ittzx. 

y^yicosmv/^izmtx. nm<om*mttRz& 
las^sss^sssb^^^n-cioO. lute 

i6l:^t7n-«xf77SBil:J:^ M«2 2^. 

[0103] Miea7{c^-r7a-<7)xx/7' 
sc2~sc i oiz^ix. rnzfm 2 2 tfxmmm 
xh h i)K mmm 2 2 #n o >L<r>mijmimh l < 

ttmtf+ftizm< xu^yisy 1 *^tMte^ 

miZfo&tZiZ, '(y=Jx??5lz£*)ffi l ft$ : %ffi2<D 
[ 0 1 0 4 ] * LX , HulE«ffi>«*f$iJ1W¥a 3 5 d t«t 

-0, LT*>^<j:*c^#-r-g» ^r«oraPi* s B&9 0 0 
mQQo-7-i9umxrt^ti^tth\z. m^y'jj. 
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M£3 5° CA£^h)miZ%2>£olzm.fe2ttX^ 

[0105] (mtmm 1 &ic, zcomm 

mm i coftmwgk immth . 

[0 106] i-T. xyv'^ico^ra^»jB#{cJi, &® 

( c ) iz^i-i o \z&m<r>ftm i ®®t> i 'fTfr1xh. 
%&2<r>Km±K&j£®~C4 yis*7?5lz±*) 

mmtfsmzMi-xmizti-. t^y^'x^s^m 
%&L>mm4iz&tf&bb tic. ^tcommizx o 

[0107] -eon, frieoi a tcam#3[n]{;:#(t-t 
x h^m>mt<r>m-£imttmz>yts: < % k> . «^n«8 

dt&gStVO^OT. l[HIB<50i«ttfcJ:->-CRftait3t 

mz 3 msowncj: s*ffl?ft?s* i 'iiv^< d t hunt' 
mz, zcommmmxit, mm2®gcomttZK 

tzmi^-hizmm t „ mm4<r>mnfi±z < ±# l 

mwmim-ibizm&ztL. ftizmttzntitimcom 
ffiizm\,^<ztii%\,\ 

[0 108] L*»fc, #0C7)^B#^B&8OOV-f ? 
t)«/MRKJWBIS*i4. J:oT, -0.. WGMfcUiiiW 

^T^4^«aj^^±# < -ti z t iz x >o , iflo 

[0 109] $£>K. HUffi-f l' i J3.'??5frh<Dm.fl<7) 

^h<vx. 2®E\zmstsnwimii®mzmsiitt 
tcim^mmmT^mtzmMLtm. ttc. 3 Eg 
tew* sfutaw* *> 2 m g icpaftfs nfc«*ko««36*» 

flilie 3 HI g cOWt^&TifcfJffla^fgF 2 c7>ffii8±5&£f& 3 

[01 10] m-f&iz. zmattewnLxffo zttzx 
0, &tttztiteM®<mimiimzm*>x&n%i><7)izL 



t. m8tfc7<%mmm}izm<%&i><Dc?>. %<nmz 
mmtmzmMztiz>Mm*±Moim< &mzsumitz 
ixxwtm®.-th<r>x. tmmfti&fMzmfiffiiELti® 

t , m&tfx<7)m%jitfm&>ximiz h y 3 teg 

Six* i 5 fc=6r 0 , ^«$&^t*l±ic «t 

[oiiii *l-t, ttrie^i d izumw&mzimz 

tixm8lx.*)VX-< ?-<0&O#*£<3:S±l^ ®Mco 
*>lcJ«SGi8&2 0{cSSai-r^ J; d (c^rl»^T, »StE^3 

&xsmmaj&z±.az-£x » Mii2 2<o^#ias:ffi^- 

[0112] iOJ; a (CLTM^2 2«4SfltK)B(C^« 
fc, -?-»fi«i. 04 (a) (C^-Tia^, #»^2C0S 

se<Vffim&~iSLX 1 HIRttf^ix. x^^'y 1 ittiMm 

4<rwi%m£mtti u J ->%vmxmmztiz> x o \z% 

h. ZLX. ClcO«!^{Cf#^^-ri>NOx^fl^2 2 
. MMSS 2 2 <0^««b8ff^«JIM^*a3 5bl: 

Y)vmmm\zzti. m&2 2tmmzx^x<§ffl 
ztixmm®ffi&< l zttfc~t&wj&#miz%^ x v , 

[0113] fi4^2 2jW««SttfflT*Wf. NO 

Six.?.. i<0NOxfttWW«lcJ:<). ^-^O^ft* 
fPM L=5r^'^gf«OSr«jaSSrfiT$-l± & £ . 
MIE2 2frbNOx$fo&ZitxmKmztZZti>f s X' 

[0114] xy-/> i *iJu23HE«S{c^|> 
iyy> 1 <OjpaGWS^(c±«lt<0^SiJ$iJffll2rtTO C fc 

t# s . , frie^i a <cm« 2 2 wi^aio^icM 

«*f*^l«*L-CV^T, *^xy^yi*sjD^a<E^ 
{c^rfitf, %cr>Wm. L timW&m±K&jBL&T 3 ^ 

JBft-f S t . ftBtttfffi^ J: 0 -Sr^i ±-t hkki> 
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[0 115] zamMUttrm* mz?-*j& 

is* i imw&mzhht * KJi^-t* >- 2 1 <7)E±ss 
cosxjummm (a> LT»«asss:±«fs«r 

# {cliB«IByX^KM« ( A ) < LX 

a*-c£i>. ^cDdfcT. *> : Jy i conmimz 2 ClZ 

fo±.Z-£&ZbiJ s ~C%&. 

CO 1 1 6] MIT. mmnMmj&rEMtf&hffl&k 
*<tchb %ffi£ft®Mtf%t=FkmiZtc& 

t) . M&2 2immjSL#com£iz£*)mfcLTNOx 
WB.&mtf&T't h <k o \z% h . zcotzfr. <&m#mm 

^fg3 5c(:J: 9#t5g£*i&M&2 2^<7)8SftJfcfr<0 
J; -? T ft6&2 2 . 

[0117] — fm22&^vmtf+MziSifti 

U •y^=5r«!IW==flr6 J: o fcaSSWtJbFitMtSft* b b 
tlh. Zcr>SO^&mcr>bHzNO^W.tiicob^X t )i> 

&<Mmzmm.-t&coii. sox<oija* 5 NOxj:ot 

ffifflWlz£Vfm2 2frt>SOxi$:WMZltT. Sftttft 
2 2 CO N O x tRJRtttgS: 0« $ £ t h . 

[0119] ±^0*n< . ^f§S20ffi^±5Ej±u£$-<M 

y y-x ? ? 5 «c j: oftm^aiaiHitc^s'j fcissfrs c 
a*, iofcfttcti. 4vv^7?^z£h%wm<7m 

®*? 1 0*5<7)li#iSplS ( 4 y i^'x ? * 5 BHw?: 
A^&KWt&t-ccoBtfs) , $4>tt±§i#iaiiBAt 

PS : H4#B3) »£»Wfc:Rj£fC. $M4£i»ajt 
*M^<0iS«|5|±#T# 4*fttWiS£-U$r^ «fc o \,z-?h 
bb%>\,z, m&&ffikM^%tT±Z'&Wti'plzfr-o&1i} 

t,zmtZitz<mtft>&. 

[0 120] *Z-C*9emt>lt. xyyyiwiSh 

M t,znm-hm*mtm.<7)mi*^&m±tt&frt>-- 
mtxmtLtz^ (jar, -wmmmb^o) . rat 



2ft$imib^o) . 2tt/n5|8tKLT3[I|{C#S>JLTRi 

»tfc*£ <jaT33i-MBio»t^a ) tfo-etimtov^ 

T. 4yy*x?*5c^#iMAt£S5HL$:#^ £ 

tucff «. h mmmTmco 9^y9nmb. 99m 

[0121] t-f . 08<C^a^{COV^TtfO^feS 

«%AaK«fK < , -e <0 2 ^HW«W J: 0 i 3 

vvc 24MWiMtaV3«*jP«lt{i. **i«i>f >^'x 7 
?5OljB#faESAt$:3 5 0~9 0 0^:7u# (//se 

z<7)mmT&tiifffl4mffiAtzmftttwtfsi& 

ttTti, At = 350, 400, 700, 900 wsec 
<KbZcom%T&g.**:i\?ixTu-y hLTfcO, 
3^ffJlWr{i. At =4 00. 550, 700, 90 
0^sec^i:^cOgmjajg$:^ixmTn-y h LX\^ 

h. %h\z, m 9 \mmz^ms.-n \z^x wwrnzk 

[oi22ioio, trnz-ftmLxmrn-titf. z<r> 
-&t&k? &±iz, mmtco&.mzx. o , rat^soM 

jj) *n#>hzbwx%h. 
[0123] &fz. mnizLximm<v$xtzmMLtz 
mmmzm 1 1 j^-rt . -tsmmx o t 2^siji«w 

[0124] $ fcfc. |S|«^ tT»»*Wfi-*tfE»T» 
NOx. CO^HCc7)©f|ilSc7)ff-i!l^ 
-eix-fixBl 2-01 5C*-r. Ml 2 

izxntf. 2^p\Ri/3^mmm^-m<Dm^i>. 4 
y^*x 9 9 s<rmmWi a t tm^t § 

-^*j&«ii»^rr*it*wi. 111 3^-tn 

O x tfO%^(i . Rttt,z2 ttmmf 3 dMPJnRSt ^Tix<^ 
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[ o 1 2 5 1 ttwrnrnzmtxte, m^miz^ 
-r£iizftwm%LZ3mz&%.?tii,£, mfm%. m% 

hc tcov « 2 atpjxti 3 aom fc -r s i k t- 
[ o 1 2 6 ] mriBH^Mma. zcomsmmt mm 

*CBJX»*)*-jKi(M&«2 5 &£«Lfctt*l*2 0 0 0 
c c(7)4^.f§)T : 'f — tf^xyyy$rfflV>T. ;«i>y 

>$:itfR«m?sf ^>«v *igt*>oi y a >mffli*m 1 

5 0 0 r p m X'Wfc t Jt t # CO i> c^T'S) -I) . 

[01273 (mmmm2) mi 6-02 3«. 
commmm 2c^5xyi; ycowmmsmw. a * ^ t . 
-r mi^is A<7>±immtmmm lcotcotm 

M2ffnmmtmmATit. ^yyyi^^im^M 

t,Z%-?T^Z>b%. «Ste016 (a) iZTjk-TXolz. 

^E«LB&^ififirc2^sijL-c±«st$-e-a-*. « 

$2 2 oil*#JBS:*»fcv*fc **?^y=Jy l #M31 
k&teti. 1310(b) iZTjk-ridlz^tm 
Z3ttgiLXfto idlcLTfcO. W2 2<0'J 
7 U -y J" jL^)3tftfi0N O x&Jij$Wf> S O x§tf|$lJfSP<?} 
k#K(i. IH10 (c ) fcijrfidfc:. ±«*t&3IH(C^ 
«LT*fdkkfcte, iai»mklPI»oBMKt*fT3 

[0128] ( mmmmm > amnz. . ^ <ommmm 
iztstt&mmmimwx'ii. mimammitm 

l < 0 5 K^rf? o-OX-f -y 7* S A 1 ~ S A 1 6 COffl 
«#W£HfrU m^X. millztjki-yu-OXT- y 
rSD 1~SD 1 4fcU3Wt, ^J£^®lc7)06tc:^-r 
7 a-coxr -v 7 S B 1 ~ S B 1 4 i: |BI tWWISrft o . 
K^f 7/SD1 5£*5WC. lyy'Vl* 5 

ES"C»*ltf, i<Xf77SDl 6-C'7 7^F P S:3f 
V*t«^L (F P = D.K^f'yrSDl 7T«. 
juyiSyicDtimmmW&ZK-tyyrFaccZXytf. 

miz~r&. 

[01291-J ( Facc= 1 ) . Jn3JBME«JB"C*V^ 
NOT-&fU£\ 79^Fp, FaccC0tfMl,i-Z:CO£$.X\ 
Xf77SD 1 8{Cittf. ;mf'v7SD 1 8X-it. 

T?*)Vfflfe*y^32^? yy?fi*.y*r9frt>co#, 

Jimmzm^^x. 3-y*jy\itTA YA/mtmxh 
ht-Eo irwg. l. t4 vtmrn^mx-y e s -c&ft 



tf. Xt- vTSDI 7tejtA/C\ yy7*F P $:*yWm 
tcTS-^- ( F P = 1 ) . T4 K;IoHk#©T*&^NO 
X'&iXli, yy7F P coVLmii*:cr>£tX\ 018^ 
f 70- (OXf 77SE 1 £ittf. 
[0 1 30] ZLX. miaxf- yrSDl 8. 19£igg 
WC, Xf77SElt(l 4"T, 77^Fp*<5f>-« 

©a^a^JSiJ L . <r <offlj5«SJfc&*N o=$r t>b£ xf 77s 

E 7 £iitf-# , WaW* JIW Y ES5:f>lfXf77SE 
2~SE4(0#Xx-yT^*3V^-C. 07^-T7O-c7) 
^^•yTSC2-SC4i:|5ltSfIffll#ra&llffLT. ± 
«» £ 3 Hfc^HH fir 3 k « 1 ~~m 3 jR^qatS 
Ql~Q3k -e^«WlSf^ITl~IT3S:^-r h . 
[0131] ZZX\ 016 (b) (^-TctptC, mi 

ft<o«MW*»7 t-c 4 ^^'x ^ ^ 5 am tx frt>mfe<o 
fmm&AtzmfxiSLmzti&. z<om#mh±t 

B&5 0 0 V4 ^d#^tV>L^ 1 5 Uf^)«HWCx 

1 <r>wmmzR> tx$mmzmfeztitz®mm 

£ftxm%.Zti&. 47c. BWev-y^-Jicoxy^^icT) 

r-f K/ntsi {x.y^yicom^coi&nmmmim 
m) -cti. i?g#fsiRiAtaffl^«^#^ffik$<xTvi 

t , 01 3^-TJ: dtiNOx^^SrfP 

z.&zt&X'Z&coX'. imco#\<EGR#nfflWi,z£ 
0 S^OjigEW&Sr^-^K LT t , NOx <m\ tfiMS: 

[0 132] WL\^X^ Xf 77SE5Tti, 4"JS(i:7 5 

^Faccj^*y«jBb^*»wjjiit-fe . £ <nwmm % Y 

E ST'&fLtf ( Facc= 1 ) , X^^V 1 tfMffiltiR 
©ICftSWT'. X7 i >y7'SE6fcii/l-C. mi~H3<7) 
««i«Stra^^#raPraA t $rW^B#ra« 7c'{t*< ^rl» 

xoizmskt. m2&xsm3immMn2.mi:*ti'? 

ixSftlfflfcffljjE-r?.. -eL-C-ew^. 019cOXf--y7- 
SF l-SF 1 lfcjl*, fiBC«)*l<±i!Mt*3llHc4i- 

y««fc*o-cv^k* (F P =i) , sv^»iftk, 

-5t^-|>i:#. 0iyy> lcoaK+tCNOxJScaiS'Jffll 
$rffpkS-C'$>-?-C. *>oM«Rllti2rii*ffliE-r.g»m 
tc*^«tt®wM^ 3 0 Zm*b& k # . UiyyVl*' 

7M H;i^asE«®^k i,®iyyyi ^anataiig^® 

<?Dk§cOV^-rix*Uocoi:^l3. ±RftW& 3 DUt^SOL 
Tffd XolzLX^Z. x.y-Jyim\SSM^ 

m<r> t * tc« , hi ~m 3 o&mm®coffl#ffim a t * 

i kT, Sf^x^l.^-Sr+^fcft^TJD 
<OiHW0fttt, 3®fcR4>^i«r4~7EItcaftJM-6 
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[0134] — MiEX-r ■•/ 7°S E 1 X'7 yfFptf 

7, SE8tt±, HSfeJg©l«ll7^-r7n-<7)Xf- 
7/SC11, SC 1 2tWlt< 77/F 1 , F2«t 
©fcfflS'JU nfimy^fF 1 , F2^7W(:^ 
T V tflfcf Xf y 7° S E 1 3 jttf-:S\ 4te < k i — * 
CO^^^FI, F 2 yftMlZfy -5 T V tflif . X-r-y 

7SE9 ^^Jt^T- . mkxt- -y r s e 2 k 

WC, HSfe^Sil tll«tsijPt*fi0^mi«*f»QpStX 

[0 13 5] KWt, Xf77SE 1 ltCjoWt. KilB 
l»4W*Qta^a«ntfltmQp *WM- Ltzmz 3 ^M- 
LT , Zti*:tiM.%km:& 1,^2 Ji? 3 MmmttM. 
Ql. Q2, Q3k-r&„ 8<Xf77SE12t(i, lu 
laxx 7/S E4t |a|«fc LXm 1 3*$WtltB#»§ 

iTi~iT3$r^tT.-fixia^-rs. zomsw&mttm 

«0ra#raPSAt ^B&50 07^1 ;d#^LI|1S u# 
COKHrt^ffit^iX^. ^-t-C. 01 9mf7rSF 

1-sFii t,zm^x\ '<m<7)ta < ±«at£ 3 hkhmw 

[0 1 36] 7 7i/FlX«7 5^F2tf0^-riX 

frtf*>tfmt,Z%-oX^&tZ (F1=1X«:F2= 

mx'i>Mimmttmx'h%< , -e-^Ji-e, ®««2 2c 

fc(t& N O x©JtZ*^jg*JtC^ot V'.-C . A^KM^2 
2*^«*t«{c^r-?-CV^i:#. ©84&2 2<08iE 

yyy 1 cr>mmm4co^m^mittmmm^.mitim 

f§i2 0i!g«ftSmr^siJi«St-ri>-^r. S0^l^2rm 
^coffiffi ±5E^iff «T' 33HPJL"C W S J; 3 £ t T V > 

7HJ^fJ-r-SJ:d^L-Ct «kn. 4*. IiJRftSt«±i« 

LXhX^. 

[0 1 37] S^C. mriex^yTSE?, SE8C13 
V^T, 75/F1, F2^*W^rftt3j"7«.«^-5-rv^ 
Skffl^Ltm/Uf^-yrSE 1 3-m, 
SfSQbase* 2 LX , **l**l**W$:Sft 1 At/SS 
2**MUH*Q1. Q2k-rSkktt, Sil3»»a« 
Q3=0k-Ti>. aw£ N Xf77SE14t(l ffie 

xf77SE4, se 1 2tmmi,zLx. miRi/m2 

mi 9 COX^r -y 7° S F 1 ~S F 1 1 lZMA,X^ ±«*f £ 



j^Rtfltora^^PB A tWlOO^? often 
LB&9 0 0 v-f ? o#coiSHkffl*fffrt;:«< =5r6 J: 3 fc 

[Ol38]oi0. xy^yi^^l&B^NOx 

0 1 1 izTjk-fx o iztmmz&m-tz c\ t s . 

[0139] MIBHl 8<7)Xx-yrSE5. SE6. S 
E12, SE 1 4toRWC. Ml 9<r>X*r ,7SF If 
(i. MWtJtQpWMEjWCiiA^s&^fdWIL, Qp=0 
•C'YES^r^tfX^-yT-SFStCiit?-*. Qp^OT 
NOT'fcfL(fXx-y7 ,, SF2^jt^. 

mrs\ \xMmmm\^ti:-> tzi^tmrnth . * l 

*C. Rttt^W^SSTlf^T (Xf7/SF2TN 
O) . Wm«|(Z«tUf (Xf77SF2tYES) . 
Xx-yTSF3^jt^-IiJiSft5:^TVK iSWJIQp^ 

Xf--yTSF4CiJV^. ( Q 

P«-0) . XT--y^SF5tittf„ 
[0 14 0]^t s Xf77SF5T1i 9"7V71$ 
£ftliZ&3\\X9t 1 RftSt^rWIITl^oit^^JSOL, 
"Mf»««!fc:***"C#-5-C (Xf77SF5tNO) . 
«St^f»ifc:^nW (Xf77SF5?YES), Af'y 
ys F 6 tca^-^ 1 <9»8*r *ff W "SltfiQlW 

>f ^^'x ^ ^ 5 lei 0«i^^4 tciftit-ri. . a< 

Xf7rSF7T«. H?1SX^ 77SF6 T'fto fc^ 1 

(omimttcomr'&nmimmzm^ * x m 2 «mmm 
miz% o tiiFEtrtm l . mstmmiz* & tvw^x 

(Xf77SF7tNO) . iHStRMffltcirflHr (Xf7 
7SF7t'YES) „ X'f•>y7 0 SF8^ca^-C^2c7)^ 

[0 14 1] i?nt. Xf77SF9t(l ^3^^ 
BMt*Q3<0«3&»^rCft I) *»S*^PB(f U , Q3= 0*CYE 
S^r^tfU^-y-f £— 2i\ Q3^0T'NOT-S>WfX 

T77SF 1 otitt^. -ett. Baiexx-yrsF6T 

racial ^ . » 3 W» BSJWmfcSro ?t*^*^JS'J 
L. ®^»:^SiT"#-5T (Xf77SFl OT'N 
O) . mttVZmzKtltf (XT77SF1 0-C'YE 

s) , xt77sfi 1 izm^x-m 3 crtfmmtzmft 
[0142] ffiso j: 0 iz^ ^mmmx-it. a v-j 

x?*5tcJ:&m2 mfm 3 «i J: 

^mi>zmrS^xm.^-t^Xdi,zLX^h<DX\ f^y? 

fttzm-?^xWi.ig.~?z> i><7)coi. 3 tcx>^>- 1 <omis^ 
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1 xnm 2 commmtttfmT lx ^^m^^x^ 

^SrtS^-r^ X o tz LX i> X W 
[0143] fjieiai 7«7n-mf 77SD1 IzX 

©#d£#g3 5c#:f8j£2*U X^-yrSD9(C 
«t 0 , K0»tt»ltJg¥R3 5 c IzX *$ftjft#0>»« 
«JMM9fJ£*J3Utte*->fc k « fc , 8!tM^4 co^fe)^ 
ftSitS-aift^MJt J: Ot'Jv ■f-«r«Wc** <fc d IzfflW 
**fflRH#l»*R3 5 etmm^tiX^h . ifc. d 

-tt x 9x>y> i cDm^mm^mx-mmmmMim 

[0144] Sfcfc . huIBH 1 8&tfia 1 9 o- 
rtm&Mfetbb LX . A V*Jx. 7?5lzX *)MfficO 

mutt%6m$m&m&mtz4m lx tM^tsi 
mat mm^& 3 5 d lt t> 0 . z nusmam 

2 EKcfrfiJ LT 3 k k . jffli 2 2 #5fclgll8WC 
WA\M2 2i!|5NOx a(RlDBM!HftB feL< tiffR 

&ft<n®mmPRBx-$>^xi)^im2 2 
mmmim&#.mzb2> t s icwt, ttfmtoiHniii 

^3*BjEWW?M? 3 J: o izffimztiX . 
[0145] WftUSmfflW) bXTI/Z^ miiE C U 3 5 
tci 6 EGR#oftE»if«»fc:-pv^rft*W(cH2 0 tc* 

m%.&ffflmz$mzti&. 

[0 146] t-T. X?-h&cr>XT--yy°SGlt,Zi5^ 

x. fyvrnrn^, i77D- fey-^-aj^j. r^-fe^ 

lfflt**K»ii*. «<*T-y7*SG2fc*J<rVC, 7? 

fcg^WC, VyT^^fcEGR^EGRbSrfg^&tf. 

EGR^kfcL EGRJ1SS2 3 K J: 9 ©SvilK 

[0 147] 1tiieEGR^<7)-e-yrt±, H2 lfc 

^-ts^ic T?*>vmm.vz.vi;>®&mztt 
K^zm&ZEGRmz^ftmmtz&MLx. ecu 

3 5 t U tUt^FW Wfttt L£ t <7)X'fo 0.1*EG 
R^EGRb«r^-fe;^^*^h§vHJif^:# <^rS«t d 

E G R*EGRMiX > ^VEMafoWKV HS k*# < % h X 



RifSEGRMixvi/y l *^ft^fSte«^C$) k £ X *) 

[0 148] HUieXT--yrSG2fc^<*-r-yTSG3 
■Cti. T^-b^Stxy^'villSE^kt'^v^, v 

$SM£4K©A§ix-g>S?tffc (©SO c7)d*>*^SgS^ 
*?7n-JU *fxmZf&^K:&<7)X\ x.T?u—kV*r 
1 U,z£')mWZtlZ,®?&$i l ML<r>ZbX'h&. 
0fm»«EGR^k^cW^LTfcD, iiSteEGR 

***** v Hi ir«BRcoaaaw^*«it < & o . -eco*. §r 

«»ti^<*4. mfl2BMfm*^ yrtHulBEG 
R^CO^.yTklil^^^ytwtSlft^^-Cfc'y, 02 2 

i,zwm-tz> x o t,zgmm%&ai,tT7*ji<mmtf : ±z^ 

k'A#<=5r§J:d^iS^SixT^|». fit. milfiEGR 

ftizmsmmizhz b^&v^K^hx? tcis^^it 
[ 0 1 4 9 ] zz\x\ -MMiz. wmzZTx — &vx.y 

v'yfcfcwai, EGR*£i«* , >.2,,IkT'NOx<0±j£ 

zmm-rz z b tfx'% eg Rm&»#>tn* . frie 

O i 3 tcx l <D$$|g4 coT^W^it** U >y -f- 
WfcSHfcU H2 3^J^^.J:3tc. T^WffillWk** 

aur^m («i«ri4. 3) izm<%?>b. x^-^ 

T77SG2, SG3(:i3{t.|.*2|5EGR^EGRbSU : 'S 
^^aq^V-yTT'ti, xy>?^l<^^^4<?5¥% 
W^Jt* i CTi.tf02 3c0^7 7(CA/F*lk LT^-tJ: 

a x^-^mcoMML^^mx-x'^ h avtN&iti 
mz*£hX^\,zWLiz.Lx\^h> 
[0150] ttz. sciyy> i <r>T4 vtimmm.® 

A/F*2i: L-C^TJ: 5 ^MIBVF*Kcit^t*^0 U-y 
=fl:«JBtc* I. i a . M1BE G R^^fiSvScT) v . y 7l:fc 
^T, -eiX-fixa2(s:EGR^EGRb^/h$^tC*>oa^fr 
««q***»(ci5tjeLtv>*. -r^r*>*>. xyyyi 
tfT-i Y)i>mkW8JliZbZ> b # IzltE G R# 2 4 tf)B&g 
^'fflWWtc^S < $ti^> i k tc=5r§<7)-C\ £ <?5tt®*^ 
JifiB«E«JII»=»frf*fc*fc:, E*>CEGR#24J 

£k36«TiBfc:*4. £<7)£kT\ xyyy l <50jp3$ttlg 
3&«K»l±"r4kf:ttc, SDjSSIS^^iO^^t-SMlt 
'J -y 4 £ btmmLX. 

tmm&<r>x±-7m±*mm-hzbtfx'%h. f^. 
mm * 3 0 izftm lx & *> z. t n «t o n o x co&f&zw 

z.&ZbtfX'Z&<7)X\ EGRm*>hZ#>l,zm.feLX 
UOx.cr>miiiM;tf&±<,z%&Zbte%:^. 
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[0151] MIS^T" 77SG3 £$!l> ~*X . Xf77S 

EGR$7 - hVN'-y ^fflJEfflEGRf/bS-^-r^ . "f & 

IEfflEGRf/bcoffl*^a6||SiWfc^'oix"C, H^L^Vi 

-M 7 ? HHIEGRf /bcOffi £K»&t? ioCtS. - 
CO V -y V v?\ EGR$7^-KA 7 ? ffllEffiEGRf 

[0 152] ^f»;rSG5tH iwiex^y 

rSG 2Tm^^7t'«sE GR^EGRblCXx-yrSG 
4 T#«>fc E G Rmy -f - hVs' .y ^«IEfflEGRf/bSr JD* 
LT. B^EGR^EGRt^^m-Ti.. %LX. Wt<*7- 
■yTSG6twi3V^T. ^C7)B^EGR^EGRt{CMliS'r-l. 
ffl:fc£ftffiW«H'*>««#2 8fcayjl,T, EGR#2 

[0153] mwrnmsmmmzxtiii. as*wi=x 

1 Oftfl»M7EGR«««»C** < U & 

-rsdt^'t'^^. — ar, xv>-'yicom?f^^«< 

^StCta!V\ EGR**<t*/?lC/h§<$tLTf^,co©A 
£cOT\ ft#0OTfc*HBLfc+#$rffl:fcfc» 

ffitCft h b £ tC(± . EGR#24 C9gf§££fB**6tyw*§ 

< £ b X\ tommVil&^Wn&Tiz-Bmizx 

[0 1 54] HWeE2 0c07U-#:£tt:i:L-C. EGR 
#24 cOgHJKS: , E G R =P#X <^ffift?tffl!lT-l« 

yior^f h*;pa««iig-ct±EGR$*^ft^aite«ts 
x o t«< <t o izmm-hWfmmm^m 5 f 

[0155] (mmmm2<n>ftmy>%:) ura^x. £ 
^njfim«2^«s*»4«st^BA^j:wf. mmmm 

1 fcR tflU8^*«»4>;h.4±i:. xyi/y l WfeftM 
«B*t®tC» 5 1 * JCjMtti-f Vi^'x ? * 5 J: 0 2 4HW 
RtSt^frbftSco-C. xy^yiofi6ffl®goS^-ClS 

m%mm&m t mt>ti&. L&t>. 2^mmnzx^>x 

fet«S2 2C0iaS«fiS*^«)lC«t»-rS£i:t)T 



[0156] 4fc, iyyyi«r-f F7W«B*(cii. 
m.zi&<Wz.z>tb *co#\ egr*«/Jn$wc 

f££LTEGR#24£ HHJgcO/h § *r#JBfc § £ 2: 
T\ xyy'y l N'7loHE«S5*^Jpa)lSlE«!Sfc 

Wft-t&Z.tti t %ltoX&\.WX'$>Z>t>K C\<7) tZIZEG 

R# 2 4 WfflfWcOiiix&«/MS(c«ii. t „ £08Jtco U 

•y^tizmm-?&A : £-?m*z&m-&z\b&x'Z 

£ § £> mss*)* £ a*-e # s cot- , Mmmw§^co& 
'ffiix^-zizfthtiz. w. t-( vjiimw&x'im 
mmia.zwhW'jrzwx'. ^vi?>i<rmmmm 

[ o 1 5 7 ] $ hiz. x^^-y i ifitKBssmtimzhh 

t * M 1 i: HUMc^f y i/x ^ ? 5 tc J; 0 3 

w#ia^A t £«& 1 5 o^mmiztxm^-ttLH, %<r> 

[0158] (mcomtmm > ^^Bj^ffrienjsjg® i 

m&z&$r?&i><7>x'hz>. -r^h-h. mii&mmm 
x-it. mm2 2cr>mnm£&tfi>ztzMz, m*mm 

»fSQbaseSr3^-Lri«W-r-S. XdlzLX^&tf. £ 

mzm^. muz. mttmtzti^ixmK&zoizft 

mLXi>£\\ £tz. xv^Vl<0$J^4cW%W3S 

mm-&£oizLxi> zcvzoiz-tittf. mm* 

mm&mi<&mz-m<*&<7)x\ m&2 2<r>%-&*£*)m 
mzinoz.trfx%&. 

[0159] 4fc N m^2 2 fc LXI&. mzmimmiz 
ffimLtzi>cr><F>mz^ m^uoxm7tmt^^y<oM 
i&t:m^&zki>x'Z. p«*<?)hc, c 
o, soF«*«Bflamw«<*6i:iSKw- zmmm 

*IBV^fcJ:V». ±8SfflJcomiM«5r#«i:L 
"C<OT/l'5'J-t=«A8*ffli*S*fcAg/Al,03T«WS^4 
ktttc, TSK«<0»2««Sr#«kL"C<OMFl 
fig-b'jr?^ hZSM-5) tatPt^^f*y3ci^ 

-a-?* i r ts# s *t =5: s pt* -mf i xm&m wr i 

C ZMjtmt UNOx Sr®7n?t-fb-r.S £ b #T"£ t 

<ot\ *<r>mmm±mz.\,$m2 4izm~t± o^mm 

[0160] miB<?0j: d&NOx 3i7C?f TcoM^ 
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>^^0 



Of&«a§Jga s ffi WUf , H 1 8 OX7 1 -y T S E 
9~SE12tc^-r±a(=±«»*^WLTff-3J:at: 

T\ KjB«KOflMtttlfitl*l±*-rc. +^14«gSr^» 
[0161] SMc, HulB#SSIfe»©fc*5V^-C, #J;itf 

-T^*>. S*^«ttSQbasetfO 1/2 0-1/1 Og 
S^BS«2r±«W OfimtiRltf- £ Z b lz£ *) . i OSS 
»t±«»iS^C«SM-r & i k te&v ^\ ex h yo±# 

x\ mm^w&mmiz&w&mmm*m<r>im%±.%- 
tfumznx. ^.yvy i <nmm^mh<nm&im 

[0162]^, «BESa6»JB2Tti, xyy'y l # 
7M H/WM6«!B<0ii*fc:«SR* 3 #«iJ«at$-£-C NOx 

y^-i ? ? 5com#mm& t muii 

[0 163] 

[ SKHoSHI ] Ja±St9i L^iot:, 1 

fa&?4-*)v^>v><nmm«mmmzZihb. x> 

m-t zbizx*). mm>msm±<omm^±mzm 
m ix . imcom.mtv-i ->x izmmitz+Mzi&mt 
hzbtfx*%z>. zcr>ztx\ ^yisycvmmmtm 

#>X&ft%i><WZ%r). ®m<rxmb**z-'7&&.<r>W 

<r>x\ NOK<7)£.mMhfmx'Z&. tfz. mm.tfx<7) 
^^'iftttactx h yizizmztiz x 3 tc&s 
ox-. mmm^faiLizx&jm&mtfmtiti. 
iz. &#imm&zQmmx*ji'*e-*ni>0>tfm*t 
h uz . tsmnfeTmmrfm <tc&zbx\ vmn&ji 

£vfr*J&ft£®« Lfr-ofm&mt:®') -5-). -?-<D±£ 

.icoj: 3 xy^ycog^aj^ttJfrr 
&^«W*tJ:^Tf§&.rk#T'£.S>«DT\ dOii: 

[0164] fflf*B3^56W(c J: S k . tt$H8at£4MH 



-r * b % <r>mmft#<?mmsm**ei 1 s y #jrFk-r 

Slit, ««*34W*i'rfc:»KS-a:6ii:* J T'#, - 
O- k -CilRafcaiJteltttr* 5 . 

[0165] «^Ji4 tfo^tc i & t , mmwfttftm 

U±b?&ZbX\ 4fc. M*«5(7)^BB{cJ:Sk, flif 

s i k t\ i <rmwmk* +»tz»t 

[0166] mmi6<mwiz£ & b . ^Rtst^^i 
-rs i b x\ mxm 1 <o«w<^**&*$ s>tc*4 . 

[0167] lt^7«0f|HBtC«fc h b , ^mn»it^^f J 
•TI>i:#<7)S:f*cOi«StSrATDC3 5 ,> C A J; "9 ^Hii 

[0168] W*JB8^)«WKJ: h b » Mf4«ftf^ 3 0 
JSUit=4MW tTff 3 d k T\ K«*WtS«*»#< 1 1 1 

x\ ^y : Jy<^%Mwmx-hm^5^mbWSk 

[0169] If *Ji9 <r>m&z& h b . iM a y h**f 
i ^3iyi;y<r>wm&^Wmi*m8X'Z h . 
[0170] IS*H 1 OOJMBtc J: 4 k . MWSjttS:^ 
fPJLTff 3 i kT\ ^»W»fk^^*^coti^Sr 

m<zbtc< %xm&m:-&#>h z b vx-z . zozbiz 
x o . &mmw&commzm&iz&&zit**rmmvi 
mztm lx , mf^mmm^+wz^m^ *t&zb t>< 

[0171] ft*« l l (Wimziit b . *H*St£# 
giJLTff 3 C kT\ M»0^t^**»^<7)ii^Sr 

[0172] HI^I 1 20^Hj {:e t 5 k . M^WIt^^ 

<r>z biz£<o^ f-xm&mnmteWMkzm^Hzm*) 
x. ^yisy<oi]mmfcZfa±.i$-£&zbtfX'%&. 
[0173] ami 1 3omw,z x& t . 

[0174] m^mi Acn^mzfahfj — t'/i- 

x y ^ycoamift^^Stc i S k , if*3li onmib 

mmcr>mk&nt>ti&±iz. vmmim.z®&-mtf. 

[0175] If^JS 1 5«»il,f-f-b>xyy 

yffwmsmmzx h b . n^a 1 1 o«wk 
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[0176] 1 6 (OfMHCff 47* * -t>xyy 

[0177] WiRJS 1 7 eofMHfcffiiT* -f — tf/Pxy^ 

xmmmmmz ± 4 t . sk&b 3 <wj t isia?^ 

[0 178] »*JS1 ScO^Bfltdj:^ fc % M^ai 7C0 
[0 179] ft^Jgl 9<r>ftmzXhkl,±. ft^JSl 7 

[0180] m$$M20(?>mttz£&k. x>-yyo$ 
mm£<vm^ ^^mmmzmmmmi 2 mizft-m txn 

oZkX\ *M&um&»ime>tL& . 

[0181] m^M2 1 comnz x h k , mfflcoi&m 

Vmtft&^k £ tc«SH««^^lil»^B#iai»Sr«K» 
•TZ klz£ 9 . iS*^ 1 0^>«^ 1 4 ^Bjt proa 

[0 182] m$M2 2<o3tmz£hk. z-v-JvvM 
fe<r>MW:W&TM®fmm. £ MMMlE-t 4 Z k X\ mc 

tt<r&&m&kmtt(nmtimft<nm*;k znmizfi 
ozk tfx-z . a^wKtf t= i h$mmmm$:+ttiz%i 
nzit&zktfx-zz. 

[oi83] mzm 2 3 AWfltc i 4 t . mmco^it 

fSDSISrJtt^Nr i: tci 0 . mm 1 1 1 5 <7)?g 

Bflt l§]«l<7>$!>S$r#4 Z k 2. . 
[0 184] mORZArtBfflZXht. mm<w#a 

&zi&mx*%?>. 

[0185] SW<JS2 5*>«PIiCj: 4 £ , *Wfctt*»60 

^k*^»aj*a«>TSwsa<ff a zktfxz h . 

[0186] ft*JR2 6^f&HJ^J;-g.i: . xy^><7)Jn 

^xk). mmi 2*?m%mi e<r)m\kmm<v%}$k* 

[0 1 87] m*r%2lcn>&.mzj:hk, m^m2ocr> 
[0188] lf*«2 8««?Bt J: 4 i . 

, NOx«WfejS£fi«-C**i:i: 



£ col*®** ^ftfiJGWR««B^rr 4 k%<n>^-?m 

±z \mx-z hkkhiz, mim%coftM®mm#ffi 
m&Mttit&zkX'. NOxmm&fim*iz%&zk 
*m±.x'%h. 

[HI ] *5MB^M0BB 1 «5f^-t>xyy*y 
[02] la^toKv^+^NOx^ftiDM-***! 

[H3] ^-^SJ&^-^Sr. A/R/|^4t« 

( a ) . X<,i.A/R±<r>im ( b ) X'ZtlZ'tUii-mty 

mx$>&. 

[04] ±«if^-suff3*&(a) k. mmR 
xf3imttzztL-?ti-mLx'tTow& (b) k. ±mm 
*3tt®Lxftom& (c> kiz^xztL-t'ttmsi&f 

[ h 5 3 m*tmmsi3.<vm.%.k n o xjscajfgyiip t ^ 

[06] soxftaj«o«o«ffl#)i^-r7n— 

[07] «WBMW»«)*ra*J«*Srr7n-f--V'--b 
[08] iiftW^mBmSrSWES-frfekSw, ^y*J 

ycom^s.co^^m^m-r^yymx'h^ . 
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